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[CLAIMS] 

(1) Spectrum means which carries out spectrum 
of any one of the reflected light reflected in 
biological tissue by the fluorescence and 
biological tissue which irradiation of the light 
source which irradiates a light, and an above- 
mentioned light generated from biological 
tissue, And photography means to take a 
photograph of the image of biological tissue by 
which spectrum was carried out as for above- 
mentioned spectrum means It is the spectrum 
image photography apparatus of biological 
tissue equipped with above, comprised such 
that optical-detection means to receive a part of 
light by which above-mentioned spectrum was 
carried out, and optical-intensity measurement 
means to measure the intensity of light detected 
by above-mentioned optical-detection means 
were comprised further. 

The spectrum image photography apparatus 
of biological tissue characterized by the above- 
mentioned. 

(2) Above-mentioned optical-detection means 
is the photometry fibre distributed between 
above-mentioned spectrum means and above- 
mentioned photography means. 

The spectrum image photography apparatus 
of biological tissue given in above-mentioned 
the 1st claim characterized by the above- 
mentioned. 

(3) An above-mentioned photometry fibre 
receives the fluorescence of biological tissue 
which generated from the location two or more, 
or the reflected light of biological tissue 
reflected in the two or more location. Above- 
mentioned optical-intensity measurement 
means is means to compute mean strength of 
the fluorescence of biological tissue which 
generated from the location two or more, or the 
reflected light of biological tissue reflected in the 
two or more location. 

The spectrum image photography apparatus 
of biological tissue given in an above-mentioned 
the 2nd claim characterized by the above- 
mentioned. 
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(INDUSTRIAL APPLICATION) This invention 
relates to the spectrum image photography 
apparatus of biological tissue which can take 
especially a photograph of the spectrum image 
. of biological tissue, such as a human body, by 
the non-contact to this biological tissue, about 
the spectrum image photography apparatus of 
biological tissue. 



1fi%-%1- 6 

L,tti:»frffl«Ltv^. M 

03 59-139237 ^ESUStwttja 
fiftflMtfc J: 0 

/u^— let o -Ctttb 

.£ih/CV*3.- *fc.WR"B 59- 
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(PRIOR ART) 

As is well known, when irradiating excitation 
light, such as a laser light, to biological tissue, it 
generates the fluorescence which has an 
intrinsic wavelength pair strength distribution 
decided depending on the site and the state of 
the tissue, from an irradiated site. 

That is, each part of biological tissue has the 
intrinsic fluorescent wavelength distribution 
property. 

This inventor develops many the diagnostic 
apparatuses of biological tissue, the image 
analysis apparatuses, etc. with which biological 
tissue utilized this property based on the fact of 
having the above-mentioned intrinsic 
fluorescent wavelength distribution property, 
and is already doing the patent application. 

The inside of an above-mentioned patent 
application (on for example, unexamined- 
Japanese-patent-No. 59-139237 specification), 
A filter extracts only a specific wavelength 
component among the fluorescences which 
generate by excitation-light irradiation, and a 
photograph of the image of the specific 
wavelength is taken. Furthermore the color tone 
which respectively differs is assigned for every 
concentration difference of the image, and the 
fluorescent spectrum image analysis apparatus 
which obtains the pseudo- colour image of 1 
sheet is described. 

Moreover in a Japanese-Patent-Application- 
No. 59-102080 specification, A photograph of 
the fluorescent spectrum image of a specific 
wavelength is taken about at least 2 kinds of 
specific wavelengths, and by getting the 
strength difference of each corresponding part 
of each above-mentioned image, That is, the 
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*i*ffifc £*JB1«<0 optical photography apparatus of biological 

Si52£lSSSlSr tissue which takes a photograph of the image 
ft¥W»fc£«*ffitt5ft-CV . whjch me cQntrast was emphasi2e(j IS 

5. ^ lil,#*flB 59-154038 descrjbed by obtaining a difference image. 
#W*IB»Htt,iai®3tRaStlwJ: purthermore, on Japanese-Patent- 
•3££1-5flrftfcavM*Kltft Application-No. 59-154038 specifications 
&«#<0i!fc*fc#ftL-C,#ifc Spectrum of the fluorescence or the reflected 
MCiOMMW light which generates by excitation-hght 
i *fr«P<nttO«-SB^*Jlt 5»- irradiation is carried out to some wavelength. A 
i£ * photograph of the image of biological tissue is 
*^ fc5v ^S^£f2S 'Sken by each wavelength light and the 
■#/<*-:/*.hu«£*»*2 distribution pattern of fluorescent strength in 
'#<feA»P>Bfl$U'tL"C3-# : ni each p art 0 f an above-mentioned image or 
— J/©EM*fcf5 CX.&Vo reflected-light strength is recognized from each 
mkn&toKMfclrZWWRft. image of above-mentioned biological tissue. 
flD**feSr»*t,*fc.«TK^ The display colour of the image part 
$/^-y<0®il:± Blttiaft corresponding to each part of biological tissue 
<nmm±f- IZ&mZfcfei- Z is determined depending on the shape of each 
?Tf? f n &*^££wi* distribution pattern. And with moreover, the area 
ZbKt. <9 . 5 of an above-mentioned distribution pattern The 

W*9-«N:L-CWi*1- ° m ttern image display device of 
otfeitro^/^-^lt biological tissue which reconfigures the image 
^il^Ef^titv^, £ 0 f biological tissue as a pseudo- colour image is 
t,:roi5i: r#.fcSV^*ft described by determining the brightness (or 
*5«ltK:oV^-Coa*ft©^ strength) of an above-mentioned colour. 

**** b,M*7 Now, when a •P^^.^L'^^ * 

n Mte*-^ 0 -ra^ difference image are obtained from 1 sheet or 

^i J^f^tlZZm several spectrum images about a different 

Zk%* b,*#*n ^ £ jn this way , Naturally, image 

ftl©,«1ir»»w*5rt5M«»K strength in the healthy part of each spectrum 
. «,ti_MW»--Sc ^5 J: 3 I- jmage always n eeds to be adjusted so that it 
^iliS!S&*L3i&S£ s fo 5o may become relatively fixed. 
■ft*>lb'MZ.t£,-'&<0'ftfefc& That is, for example "If it is the case where 
fcfctt take a photograph of the spectrum image in the 

<7>iM<7)jtMMr t \Z,*fl specific wavelength of 1 sheet, assign the color 
• Z*tZx*m**$kxX tone which respectively differs, for every 
.*ft*fc*fe«W0 ^TT, concentration difference of the image, and the 

**** pseudo- colour image of 1 sheet is obtained 
£-Cfc*itf.ftftStf if nose comparisons are difficult for it if each of 

Lfc#ttiHfefc£^"Cf1 s J£l' the p S e U do- colour image created on the 
Wife <^#* l*.*. different wavelength based on the 
<D±mmtDmt&V&fflftffi photographed spectrum image does not have 
-Xtt^t ,%tib(Pi£m i m the same color tone of the healthy part of the 
stt-r*&,A ±t- '!?££< t h 2 biological tissue. 

ii^l^i^rm^Kt' Moreover, the difference image created from 
252S f imm the spectrum image a photograph of was taken 

ftftmm^miSftZ^®- » bou [ at , east 2 kinds of wavelengths can 
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enlarge the relative strength difference of this 
healthy part and an abnormal part by fixing 
strength in the healthy part of each spectrum 
image. 

Furthermore, when there is a possibility that 
an optical aging may arise from a light source or 
a photographed object in the optical system 
which results to a camera, even if it is the 
spectrum image a photograph of is taken only 
on the same wavelength even if, image strength 
of the healthy part of biological tissue needs to 
be uniformly adjusted at every photography. 

For this reason, conventionally, the 
concentration of each spectrum image is 
adjusted so that a fluorescent standard scale 
may be distributed and the fluorescence which 
this fluorescence standard scale generates may 
become identical strength in the image- 
formation surface of a camera on biological 
tissue which becomes a photographed object, 
in the case of the fluorescent spectrum image 
photography. 

Moreover, it does not need to restrict to the 
fluorescent spectrum image photography, but 
similar adjustment needs to be carried out also 
in the case of the reflected-light spectrum image 
photography in the case of diagnosing using the 
absorbance property of biological tissue. 

(PROBLEM ADDRESSED) 

The above-mentioned PRIOR ART had the 
following troubles. 

That is, the fluorescent spectrum image 
photography of biological tissue is very 
important for the diagnosis of biological tissue. 
However, as mentioned above, in the former, 
the fluorescent standard scale had to be carried 
on biological tissue which becomes at every 
spectrum image photography with a 
photographed object. 

Therefore, (1) Photography of the spectrum 
image is very troublesome. 

(2) Photography of the spectrum image cannot 
be performed only to the tissue excised from the 
living_thing. 
In other words, since photography of the 
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spectrum image cannot be performed by the 
non-contact to biological tissue, it is impossible 
to take a photograph of the spectrum image of 
the intra-corporeal tissue of the living_body 
using an endoscope etc. as a matter of fact. 

(3) Since the effective area of each spectrum 
image reduces, a tested part cannot be 
efficiently copied out in the image outputted with 
an image-recording apparatus. 

This invention is made in order to solve the 
above-mentioned trouble. 



(A SOLUTION OF PROBLEMS and effect) 

In order to solve an above-mentioned trouble, 
means that it measures partial strength of an 
above-mentioned light after the fluorescence 
which biological tissue generates, or the 
reflected light which reflected biological tissue 
branches this invention toward each camera for 
the spectrum image photography and it passes 
a bandpass filter was provided. Therefore, if the 
concerned spectrum image photography 
apparatus is distributed so that an above- 
mentioned optical-intensity measurement may 
be performed about the reflected light reflected 
in the fluorescence or the normal part which the 
normal part of biological tissue generates Each 
spectrum image a photograph of is taken can 
be adjusted so that image strength in a normal 
part may become desired value. Thereby, the 
comparison analysis of some spectrum image 
etc. can be performed easily and accurately, 
without using a standard scale. The 
characteristic is in the point of having made the 
above effects generated. 



(Example) 

Below, with reference to a drawing, this 
invention is demonstrated in detail. 

A first diagram is a schematic block diagram 
of the first Example of this invention. 
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In a first diagram, the laser light 20 radiated 
from the laser light source 10 passes a 
collimator 11, and becomes parallel rays. 

And, after the above-mentioned laser light 20 
passes the oscillating type diffusion plate 12 
and polarizing-filter 13A, the most is reflected by 
first dichroic-mirror 14A, and it is irradiated by 
tested partial 15A of biological tissue 15. 

It connects with the oscillating board (not 
shown) and the above-mentioned oscillating 
type diffusion plate 12 can oscillate in the 
direction (the direction of arrow-head B) parallel 
to the surface of this oscillating type diffusion 
plate 12. 

By vibration of the above-mentioned 
oscillating type diffusion plate 12, sample 
irradiation of a laser light can be made uniform. 

First dichroic-mirror 14A is distributed so that 
the angle with the laser light 20 irradiated on the 
surface and this surface to accomplish may turn 
into about 60 degrees. In other words, if the 
above-mentioned laser light 20 advances 
horizontally, it distributes so that a vertical line 
and about angle of 30 degrees may be 
accomplished. 

Tested partial 15A generates a fluorescence 
in response to irradiation of the above- 
mentioned laser light 20. 

An above-mentioned fluorescence advances, 
for example, in the direction of arrow-head 30A 
with the reflected-light component of the laser 
light 20. 

Although most reflected-light components of 
the above-mentioned laser light 20 are reflected 
by first dichroic-mirror 14A, the part passes first 
dichroic mirror 14A with a fluorescence. 

In addition, the reflected-light component of 
the above-mentioned laser light 20 can be more 
effectively removed by distributing, as dichroic- 
mirror 14A mentioned above. 

The light which passed first dichroic-mirror 
14A advances in the direction of arrow-head 
30B, and passes further polarizing-filter 13B, 
2nd dichroic-mirror 14B, and the interference 
filter 16. 

Above-mentioned polarizing-filter 13B is 
distributed so that the reflected-light component 
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of the laser light 20 which above-mentioned 
polarizing-filter 13A polarized may not be 
passed. 

With one-way mirrors 61, 62, and 63, the light 
which passed the above-mentioned 
interference filter 16 is branched so that it may 
be illustrated. The bandpass filters 51 and 52, 
the turret type filters 53 and 54, and the 
photometry fibre 91-94 are respectively passed. 
The image intensifies 21, 22, 23, and 24 
irradiate. 

The above-mentioned bandpass filter 51 can 
pass the light of wavelength A r (for example, if 
this laser light is an argon laser about 514.5 nm) 
of the laser light 20. 

Moreover, the above-mentioned bandpass 
filter 52 can pass the light of wavelength A p (for 
example, about 70Onms) of an infrared area. 

The above-mentioned turret type filters 53 
and 54 have the structure which is shown, for 
example, in Figure 2. 

That is, the bandpass filter 18 of various 
different wavelength is provided to disc-shaped 
frame 18A, and the above-mentioned turret type 
filters 53 and 54 can rotate main axis 18B as a 
center. 

Figure 3 is a schematic perspective diagram 
of the above-mentioned photometry fibre 91-94. 

The photometry fibre 91-94 is composed by 
some optical-fibre 93A-93D, and this frame 90 
holding optical fibre in Figure 3. 

In a diagram, although four above-mentioned 
optical fibres are drawn, they may be 3 or less 
or 5 or more. 

Moreover, in the first diagram, arrow-head L 
passes each one-way mirror, or shows the 
reflected advance direction of a light. 

Above-mentioned optical-fibre 93A-93D is 
supported by the frame 90 so that the light from 
biological tissue 15 may irradiate to receiver 
91 A-91 D of this optical fibre. 

That is, be shown in a diagram 4. Supposing 
the excitation-light irradiation area of biological 
tissue 15 is the part shown by code 15E, each 
above-mentioned optical-fibre 93A-93D is 
distributed so that the light from tissue 95A-95D 
in above-mentioned excitation-light irradiation 
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area 15E may irradiate to receiver 91A-D of 
each above-mentioned optical-fibre 93A-93D. 

In addition, it is desirable that each 
photometry fibre is distributed by the part which 
corresponds between photography area 15F 
and excitation-light irradiation area 15E of 
biological tissue 15 equivalent to an above- 
mentioned spectrum image so that the 
photometry fibre 91-94 may not be reflected in 
the spectrum image a photograph of is taken 
with each camera. 

It returns to a first diagram again and edge- 
part 92A-92D (Figure 3) of each optical-fibre 
93A-93D is connected to the phototube (not 
shown) in an image processing device 71. 

An above-mentioned phototube measures 
the intensity of light irradiated by each optical 
fibre. 

And, the mean value of above-mentioned 
optical intensity is computed for every 
photometry fibre using the optical intensity for 
every measured optical fibre. 

The above-mentioned image intensifies 21, 
22, 23, and 24 are connected to cameras 41, 
42, 43, and 44 via each relay lenses 31, 32, 33, 
and 34. 

The above-mentioned cameras 41, 42, 43, 
and 44 are the cameras using the image sensor 
of CCD etc. as the light receiving element, for 
example. 

The above-mentioned cameras 41, 42, 43, 
and 44 are connected to the image processing 
device 71. 

Similarly, the image-recording apparatus 81 is 
connected to the above-mentioned image 
processing device 71 

In addition, the concerned apparatus is 
composed so that the optical path which results 
from dichroic-mirror 14A to each image 
intensifier may pass through the inside of a 
camera 100 at least. 

In the first diagram, a part of above- 
mentioned camera 100 is omitted. 

Now, the fluorescence which generated by 
tested partial 15A passes a first dichroic-mirror, 
polarizing-filter, 2nd dichroic-mirror, and 
interference-filter one-way mirror and a 
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bandpass filter. Although each image intensifier 
is reached, in case each above-mentioned 
optical element is passed, depending on the 
property of this optical element, a part of 
fluorescence reflects, or it is absorbed, and an 
attenuation may be carried out. 

Therefore, if the various light of a wavelength 
is irradiated to each above-mentioned optical 
element and the damping factor is measured 
before taking a photograph of the spectrum 
image with each above-mentioned camera, the 
more exact spectrum image can be obtained. 

Now, in the first Example of this invention 
which has the above composition, first, the 
turret type filters 53 and 54 are rotated, and a 
bandpass filter is chosen so that the 
fluorescence of a desired wavelength band may 
be irradiated by the image intensifies 23 and 
24. 

At this time, it has the fluorescent wavelength 
distribution property which biological tissue 15 
shows in a diagram 5. Furthermore, when it is 
diagnosed whether tested partial 15A of this 
biological tissue 15 is normal or it is cancer, On 
the optical path of the fluorescence irradiated by 
the above-mentioned image intensifies 23 and 
24, the bandpass filter of wavelengths A 2 and A 
3 is distributed, for example. 

Next, it diagnoses whether a lesion is in the 
state of tested partial 15A of biological tissue 
15, i.e., which part of tested partial 15A, on the 
schematic target by visual-observation. The 
disease part 15C (diagram 4) distributes the 
concerned diagnostic-imaging apparatus so 
that it may exist to the nearly central part of 
photography area 15F. 

And, the fluorescence which tissue 95A-95D 
of normal part 15D (diagram 4) generates 
irradiates on each above-mentioned photometry 
fibre 91-94, and the optical intensity is 
measured, and the mean value is computed. 

Thus, if optical intensity (mean value) of 
normal part 15D in each spectrum image is 
measured, even if the optical intensity of normal 
part 15D differs for every spectrum image, the 
concentration of each spectrum image can be 
adjusted so that above-mentioned optical 
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intensity may become each optimum value. 

The fluorescent spectrum image by the 
wavelength of A 2 and A 3, After amplifying by 
the above-mentioned image intensifies 23 and 
24, a photograph is taken with cameras 43 and 
44. 

The laser light component of some 
wavelength A r is contained in the fluorescent 
spectrum image a photograph of is taken with 
the above-mentioned cameras 43 and 44, in 
spite of distribution of an above-mentioned dike 
lock mirror, a polarizing filter, a bandpass filter, 
etc. 

The spectrum image by the laser light of 
wavelength A r irradiated by the image 
intensifier 21 is amplified by this image 
intensifier 21, and a photograph of it is taken 
with a camera 41. 

The fluorescent spectrum image of 
wavelength A P similarly irradiated by the image 
intensifier 22 is amplified by this image 
intensifier 22, and a photograph of it is taken 
with a camera 42. 

Each spectrum image a photograph of was 
taken with the above-mentioned camera 41-44 
is sent to an image processing device 71, and 
the following processes are performed. 

First, as mentioned above, the wavelength A r 
component of laser 1 light is contained in the 
fluorescent spectrum image by the wavelengths 
A 2 and A 3 a photograph of was taken with 
cameras 43 and 44. 

Then, an above-mentioned wavelength A r 
component is removed from each above- 
mentioned fluorescence spectrum image by 
pulling electrically the spectrum image a 
photograph of was taken with the above- 
mentioned camera 41. 

Since the laser optical intensity of wavelength . 
A r irradiated by the camera 41 differs from the 
laser optical intensity of wavelength A r 
irradiated by cameras 43 and 44 at this time, 
each image must be corrected so that the laser 
optical intensity of wavelength A r within the 
image a photograph of was taken with cameras 
41, 43, and 44 may become equal mutually. 

Above-mentioned correction can be easily 
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performed by using and carrying out the 
calibration of the fluorescent standard scale etc. 
before photography of the fluorescent spectrum 
image. 

That is, above-mentioned correction can be 
performed by for example, respectively 
comparing beforehand the laser light 20 
reflected on the above-mentioned fluorescence 
standard scale. 

If the laser optical intensity within each image 
a photograph of was taken with cameras 41 , 43, 
and 44 becomes equal The fluorescent 
spectrum image a photograph of was taken by 
the above-mentioned cameras 43 and 44 is 
once stored in the image memory in an image 
processing device 71. Then, the optical intensity 
of each pixel of the image a photograph of was 
taken with the above-mentioned camera 41 
corresponding to each pixel of this memory is 
pulled from the optical intensity of each pixel of 
an above-mentioned memory. Then, a laser 
light component is completely removable from 
the fluorescent spectrum image a photograph of 
was taken with the above-mentioned cameras 

43 and 44. 

Thereby, the contrast of an above-mentioned 
fluorescence spectrum image can be clarified. 

Next, the fluorescent component of 
wavelength A p is removed from the fluorescent 
spectrum image of the wavelengths A 2 and A 3 
from which the laser light component was 
removed, using the fluorescent spectrum image 
a photograph of was taken with the above-~ 
mentioned camera 42. 

A removal of the fluorescent component of 
above-mentioned wavelength A p as well as a 
removal of an above-mentioned laser light 
component can be performed. 

By removal of the fluorescent component of 
above-mentioned wavelength A p, the glitter 
resulting from the unevenness of biological 
tissue is lost in an above-mentioned 
fluorescence spectrum image. 

And, each strength of the spectrum image a 
photograph of was taken with cameras 43 and 

44 so that it might become equal is adjusted 
strength of the fluorescence which it generates 
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from the tissue of a normal part measured with 
each photometry fibre. 

And, a difference image can be created by 
obtaining after that the strength difference of 
each part of each above-mentioned image. 

Moreover, above-mentioned difference 
image's contrast becomes clearer than the 
difference image created by the conventional 
procedure in this case. Furthermore since glitter 
of the surface of tested partial 15A can be 
prevented, a diagnosis of biological tissue can 
be performed reliably. 

An above-mentioned difference image is 
developed with the image-recording apparatus 
81, and is outputted as a hard copy. 

In addition, it a difference image is not only 
created by the two fluorescence spectrum 
image a photograph of was taken by the 
different wavelength, but may be created by 
three or more fluorescent spectrum images. 

Moreover, an above-mentioned 
measurement fibre may be distributed between 
each camera and an image intensifies 

A diagram 6 is a schematic block diagram of 
the 2nd Example of this invention. 

In a diagram 6, since that a first diagram and 
an identical code are the same or the equivalent 
part is expressed, the description is omitted. 

The 2nd Example of this invention applies to 
an endoscope the difference image 
manufacturing apparatus of the fluorescent 
spectrum image demonstrated as a first 
Example. 

In addition, in the diagram 6, in order to 
remove the laser light component of wavelength " 
K r contained in the spectrum image, and the 
fluorescent component of wavelength A P; the 
image intensifies 21 and 22 distributed by the 
first Example, the cameras 41 and 42, etc. are 
omitted. 

In a diagram 6, after the laser light 20 
radiated from the laser light source 10 passes a 
collimator 11, the oscillating type diffusion plate 
12, and polarizing-filter 13A, it is reflected by 
first dichroic-mirror 14A. 

The reflected laser light 20 is irradiated by the 
one end of the optical-fibre bunch 200, and is 
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radiated from the other end of this optical-fibre 
bunch 200. 

Therefore, if the other end of the above- 
mentioned optical-fibre bunch 200 is inserted, 
for example, into stomach S of the living_body, 
the laser light 20 can be irradiated to the 
desired inner wall (detected part) of stomach S. 

In addition, insertion into stomach S of the 
above-mentioned optical-fibre bunch 200 is 
performed so that the fluorescence which the 
part considered to be the disease part of a 
subject generates from the part considered to 
be the normal part of a subject so that the 
center section of each spectrum image may 
distribute may be irradiated by this optical-fibre 
bunch 200. * 

After the fluorescence which generates from 
a tested part by above-mentioned irradiation 
passing along the inside of the optical-fibre 
bunch 200 again and passing the first dike lock 
mirror 14, a specified optical element is passed, 
cameras 43 and 44 irradiate, and a photograph 
of the spectrum image is taken. 

Each above-mentioned spectrum image is 
adjusted to the optimum concentration by 
image-processing-device 71 A based on the 
mean value of fluorescent strength which it 
generates from the normal part of a tested site 
measured with the photometry fibres 93 and 94. 

And, a difference image is created from each, 
spectrum image after that. 

The created difference image is displayed by 
Braun tube 82. 

Thus, a tested part does not need to be made ' 
to contact a standard scale in this invention at v 
the time of the spectrum image photography. 
Therefore, as this 2nd Example demonstrated, 
irradiation of excitation light and the reception of 
a fluorescence can be taken a photograph of 
the fluorescent spectrum image of the intra- 
corporeal of the living_body using the optical- 
fibre bunch 200. 

In addition, as mentioned above, it sets to a 
diagram 6. Spectrum image photography 
means is omitted by the laser light component 
of wavelength A r with the fluorescent 
wavelength of spectrum image photography 
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means and wavelength A p. However, it is easy 
to be natural, even when it distributes each 
above-mentioned means in the concerned 
photography apparatus, as the first diagram 
was demonstrated. 

Furthermore again, even if there is one 
camera, it can create a difference image by 
exchanging the filter distributed by the plane of 
incidence of an image intensifies and 
sequentially taking a photograph of the 
fluorescent spectrum image. 

Now, the fundamental technical thought of 
this invention is clearly from the above 
description to measure image strength in th$ 
specific area (normal part) of the spectrum 
image a photograph of is taken, using a 
photometry fibre. 

Therefore, what image processing may be 
performed from the fluorescent spectrum image 
a photograph of was taken. 

That is, first above-mentioned and although a 
2nd Example uses plurally an above-mentioned 
fluorescence spectrum image and a difference 
image is created, especially this invention is not 
limited only to this. For example, an above- 
mentioned fluorescence spectrum image is 
used plurally, and a pseudo- colour image may 
be created with the pattern obtained from 
fluorescent strength of each corresponding 
each part. Moreover the color tone which differs 
for every concentration difference of an above- 
mentioned fluorescence spectrum image may 
be applied, and a pseudo- colour image may be 
created. 

Furthermore, various memory of the 
fluorescent strength pattern is carried out 
depending on the disease and its advance state 
of a tested site into an image processing device. 
If this pattern and the pattern obtained from 
fluorescent strength of each part of each 
fluorescence spectrum image are compared 
and each pattern corresponds, the spectrum 
image photography apparatus of. concerned 
biological tissue may be composed so that the 
kind and the advance state of a disease may be 
displayed into the applicable part. 

And, if it is sequentially made to perform an 
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above-mentioned process by the program set 
up beforehand about the some fluorescence 
strength pattern stored in the image processing 
device in this case, a diagnosis of a tested site 
can be simply performed to short-time inside. 

Moreover, although above-mentioned each 
Example is demonstrated about the case where 
it is applied to the apparatus with which this 
invention takes a photograph of the fluorescent 
spectrum image, it may be applied to the 
apparatus which is not limited only to especially 
this and takes a photograph of a reflected-light 
spectrum image. 

Furthermore, a photograph of the fluorescent 
spectrum image was even taken for every 
wavelength which only differs. As fluorescent 
strength of a normal part becomes fixed, it can 
display that each image of fluorescent 
spectrum. Therefore, a diagnosis of a tissue 
can be performed reliably. 
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(Effect of the invention) 

Clearly according to this invention, the 
following effects are attained from the above 
description. 

That is, the optical intensity which becomes 
reference standard of each spectrum image by 
the non-contact to biological tissue is 
detectable. 

Therefore, (1) Necessary time can be 
shortened to a diagnosis of biological tissue, 
and this diagnosis can be performed efficiently. 

(2) Even if it takes a photograph of the 
spectrum image to the intra-corporeal tissue of 
the living_body using an endoscope etc., a 
comparison of some spectrum image or the 
image analysis by this spectrum image can be 
performed accurately Therefore, a diagnosis of 
cancer etc. can be performed easily and 
reliably. 



[4. Brief Description of Drawings] 

A first diagram is a schematic block diagram of 
the first Example of this invention. Figure 2 is a 
schematic top view of a turret type filter. Figure 
3 is a schematic perspective diagram of a 
photometry fibre. A diagram 4 is a top view 
showing the excitation-light irradiation area of a 
tested part. A diagram 5 is a spectrum diagram 
showing the sum of the fluorescence which 
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biological tissue generates, and the excitation 
light which passed the optical element for 
removing an excitation-light component. A 
diagram 6 is a schematic block diagram of the 
2nd Example of this invention. 

10*" laser light source, 11*** collimator, 
14A*** first dichroic mirror, 14B*** 2nd dichroic 
mirror, 15*** biological tissue, 15A*** Tested 
part, 16*** interference filter, 18, 51, 52*** 
bandpass filter, 20*** laser light, 21-24*** image 
intensifier, 41-44*** camera, 53, 54*** turret 
type filter, 71, 71 A*** image processing device, 
81*** image-recording apparatus, 82*** Braun 
tube, 90*** frame, 91-94*** photometry fibre, 
93A-93D*** optical fibre, 200*** optical-fibre 
bunch 
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iSA ^ Representative Patent attorney Michihito Hiraki 
(etal.) 
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